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inhibit only when given following exposures to inhibitors and promoters
from other external sources. Finally, some inhibitors are effective at
more than one point during the process of carcinogenesis. Of the In-
hibitors Identified thus far, the largest number falls into the category
of blocking agents, appearing to act by preventing carcinogens or their
metabolites from reaching or reacting with critical target sites. In
many instances, they alter the activity of enzyme systems that metabolize
carcinogenic agents (Wattenberg, 1980).
A second general form of Inhibition is particularly relevant to pro-
motion. The Inhibitor Is assumed either to suppress free radical forma-
tion resulting from exposure to tumor promoters or to trap these radi-
cals.  Protease inhibitors and phenolic antloxidants have been postulated
to inhibit neoplasia in this manner.
The fact that a compound inhibits chemically induced carcinogenesis
in laboratory animals should not be interpreted as indicating that an
increased intake of the substance is desirable for humans. Knowledge of
possible adverse effects of these compounds is incomplete (see discussion
at the end of this chapter).
Phenols.  Two categories of phenolic inhibitors of carcinogenesis
are found in food. One Is synthetic and the other occurs naturally. The
synthetic antioxidant, butylated hydroxyanisole (BHA) is a widely used
food additive and has been extensively studied for its capacity to in-
hibit carcinogenrinduced neoplasia (Wattenberg, 1978). Table 15-1 lists
experiments in which BHA has been shown to have Inhibitory effects.  In
these studies, BHA was administered before and/or during exposure to the
carcinogen.  BHA has also been shown to Inhibit host-mediated mutagenesis
resulting from exposure to hycanthone, metrifonate, praziquantel, and
metronidazole (Batzinger e£ a!L., 1978).  Slaga (1981) reported that BHA
inhibited tumor promotion in the mouse skin when administered after the
carcinogen.
Studies of the mechanism by which BHA Inhibits chemically induced
carcinogenesis have shown that this phenolic compound produces a co-
ordinated enzyme response that may be Interpreted as causing a greater
rate of detoxification (Wattenberg, 1980). Mice that have been fed BHA
for 1 to 2 weeks in carcinogen inhibition experiments show marked in-
creases in both glutathione S-transferase activity and tissue glutathione
levels (Benson <et _al.., 1978, 1979). Glutathione S-transferase is an
important enzyme~~for detoxifying chemical carcinogens (Benson et al*,
1978; Jakoby, 1978; Wattenberg, 1980). The activity of uridine diphos-
phate (UDP)-glucuronyl transferase, which Is another important conjugat-
ing enzyme in the detoxification systems, is also increased (Cha and
Bueding, 1979). The feeding of BHA has also been reported to increase
epoxide hydrolase activity (Cha et jl!. , 1978) and to alter the microsomal
monooxygenase system (Lam et^ auU , 1980; Speier et_ al^., 1978).

